DURING the past decade it has become widely accepted that the body might, under certain circumstances, react immunologically to its own antigens in a way which is harmful to the organism. The mechanism whereby tissue damage occurs and the relationship between such autoimmune processes and immunological responses provoked by exogenous antigens remains uncertain. It would seem that both circulating antibody and immune processes directly mediated by cells, such as lymphocytes, may be involved.
A number of approaches have been used to study the pathogenesis of these diseases. Lesions resembling those seen in man have been produced in experimental animals by immunological means, but their relevance to human disease is difficult to assess. In man technical difficulties especially in regard to the in vitro measurement of delayed hypersensitivity responses has limited progress.
Much of the information available therefore relates to circulating autoantibodies. When considering the significance of such antibodies a number of questions arise:
(1) Are they a factor in pathogenesis? (2) Are they a consequence of tissue damage? (3) Are they an indirect association, either genetic or environmental?
(4) Are they of value in diagnosis? The present discussion will be confined to an examination of the significance of these circulating antibodies in a number of disorders affecting the alimentary tract and liver and only passing reference will be made to attempts to evaluate the role of cell mediated immune responses, although these may well be of fundamental importance in pathogenesis.
Pernicious anaemia and gastritis
Two types of circulating autoantibody have been described in patients with pernicious anaemia. One, best detected by radioimmunoassay, is an antibody to intrinsic factor (Taylor, 1959; Schwartz, 1960; Ardeman & Chanarin, 1963) and the other, best detected by immunofluorescence, is an antibody which reacts with gastric parietal cell cytoplasm (Taylor et al., 1962; Irvine, 1963) .
Intrinsic factor antibodies are found in about 55% of patients with pernicious anaemia (Ardeman & Chanarin, 1963; Coghill et al., 1965; and only very rarely in other conditions. When intrinsic factor antibodies are found in the absence of overt pernicious anaemia they are almost invariably associated with malabsorption of vitamin B12 (Fisher et al., 1967) .
Gastric parietal cell antibodies are present in the serum of over 80% of patients with pernicious anaemia and in a small proportion of apparently healthy subjects, their prevalence is increased in patients with thyroid disease (Doniach, Roitt & Taylor, 1963) , iron-deficiency anaemia (Dagg et al., 1966) idiopathic adrenal insufficiency and diabetes mellitus (Irvine et al., 1965) and Sjogrens syndrome (Buchanan et al., 1966) . When gastric parietal cell antibodies occur in the serum a histological lesion of the stomach is present with impairment of gastric function (Adams et al., 1964) . On the other hand severe gastric damage is not necessarily associated with the presence of such antibodies.
In an attempt to assess the significance of these immunological findings, we have made a blind correlative study of gastric mucosal structure and circulating parietal cell and intrinsic factor antibodies in 150 patients . Fig. 1 shows that the parietal cell antibody is rarely detected when the histology is normal but that its incidence increases with increasing severity of the gastritis. Intrinsic factor antibodies are usually found only in the more severe grades of gastritis and are much less common than parietal cell antibodies.
If (Rubin et al., 1965) .
Ulcerative colitis and Crohn's disease
Broberger & Perlmann (1959) were the first to suggest that autoimmune mechanisms might be of importance in ulcerative colitis when they found that children with this disease frequently have high-titre haemagglutinating antibodies in their sera to a phenol-water extract of human foetal colon. The antibody is also present in some adult patients with ulcerative colitis but positive reactions are unusual in health or in other disease (Asherson & Broberger, 1961) . Subsequently, Broberger & Perlmann (1962) (Harrison, 1965; Wright & Truelove, 1966) .
When the haemagglutination technique is used, the cells being coated with an antigen extracted from the faeces of germ-free rats (Perlmann et al., 1965) . 16% show high-titre reactions compared with 7% in a control group (Table 1) . Although haemagglutinating antibodies to ratfaecal antigens have been reported in a higher proportion of patients with ulcerative colitis by others (McGiven, Ghose, & Nairn, 1967; Lagercrantz et al., 1966) they have sometimes been detected in healthy subjects and in patients with other diseases. Furthermore, as has been found with immunofluorescence, the antibodies cannot be correlated with clinical features of the disease, and may even persist after colectomy. The significance of these antibodies remains uncertain. They are clearly of little value in diagnosis.
The lack of correlation with clinical features and the fact that they are not cytotoxic for colon cells in tissue culture (Broberger & Perlmann, 1963) suggests that they are unlikely to be of direct importance in the pathogenesis of the lesion. The possibility that they might be indirectly concerned in pathogenesis is raised by the H interesting observation that there is a close relationship between the colonic antigen and an antigen present in some normal intestinal flora (Perlmann et al., 1965) . It is conceivable therefore that an autoimmune response to the colon is either initiated or perpetuated by bacteria.
Of much greater interest in relation to pathogenesis is the finding of Perlmann & Broberger (1963) that leucocytes from patients with ulcerative colitis are cytotoxic for foetal colon cells in tissue culture. Similar observations have been made by Watson, Quigley & Bolt (1966) . This suggests that cellular mechanisms mediated by lymphocytes, rather than circulating antibodies, may be responsible.
Despite repeated attempts autoantibodies to small intestinal structures have not been detected in Crohn's disease, although high-titre reactions to rat faecal antigen may occur (Lagercrantz et al., 1966) . However the histological features with granuloma formation sugggest that anergy with impaired ability to produce circulating antibody might be a feature of this disease.
Ulcerative colitis and Crohn's disease share a number of extra-intestinal manifestations such as arthritis, ankylosing spondylitis, uveitis, liver disease, erythema nodosum and other skin eruptions. This suggests either that ulcerative colitis and Crohn's disease are generalized disorders in which the chief manifestation of the disease usually affects the intestine, or that the remote lesions are true complications of the intestinal disease. In either event immune mechanisms might be of importance in pathogenesis.
Liver disease
A detailed review of the immunological disorders affecting the liver is beyond the scope of the present discussion but I will refer briefly to a number of antibodies reacting with human or rat tissues which have been described recently in patients with liver disease as they are of considerable interest.
Walker and associates (1965) described an antibody reacting with mitochondria in gastric parietal cells, thyroid and distal tubules of the kidney. The antibody is found in practically all cases of primary biliary cirrhosis but not in patients with extrahepatic biliary obstruction. It is therefore of value in helping to make this important clinical distinction. The frequency with which it has been found in other forms of hepatocellular disease varies with the particular technique used but it occurs very much less frequently than in primary biliary cirrhosis (Doniach et al., 1966; Kantor & Klatskin, 1967) . Johnson, Holborow & Glynn (1965) and Whit-tingham, Mackay & Irwin (1966) have described antibodies reacting with smooth muscle and renal glomeruli in patients with lupoid hepatitis. They are not found in systemic lupus erythematosus and relatively infrequently in patients with chronic active hepatitis without the L.E. cell phenomenon.
The significance of these antibodies in relation to the pathogenesis of liver disease remains obscure but they appear to be useful in diagnosis.
Conclusions
To date evidence in man for the operation of autoimmune mechanisms in alimentary disease has largely depended on the demonstration of circulating autoantibodies but if implicated at all in pathogenesis their role is likely to be secondary. It is possible that they act synergistically with cellular mechanisms mediated by lymphocytes but technical difficulties have limited the study of these processes.
Whatever their importance in pathogenesis it seems likely that some of these antibodies may be of value to the clinician as an aid to diagnosis.
